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Negli ultimi 18 anni il mondo ha visto

• 2007 Apple lancia l’ iPhone
• 2008 La peggiore crisi finanziaria dal 1928
• Una recessione globale
• Una crisi storica del debito nella Eurozona
• Guerre in Medio Oriente, Nord Africa ,Siria
• Epocale crisi di migranti in Europa
• Cyberterrorismo 
• Transizione al digitale 
• Pandemia
• Guerra Russia Ucraina/
• Guerra USA-Israele-Iran-Hamas
• Cambiamento climatico 



L’Incertezza: L'era delle volatilità e disordine globale

Il nostro cervello svolge una azione di elaborazione predittiva e’ progettato per 
risolvere un problema di fondo : ridurre al minimo la media a lungo termine di 

sorprese ( errore di previsione) durante le nostre interazioni con il mondo. 
Più l'ambiente e’ instabile , meno questa strategia è efficace , con conseguente 

stress, ansia, sensazione di perdita di controllo
Dobbiamo cavalcare le onde dell'incertezza e per questo utilizziamo la scienza  
cerchiamo nuove informazioni tutto per mettere alla prova un certo margine di 

sicurezza le nostre convinzioni più profonde.
Oggi viviamo tempi difficili e il nostro rapporto con l'incertezza si sta accrescendo          

il senso di Volatilità .....si è aperta
l'era delle volatilità e del disordine globale

Esiti Pandemia Covid 19

Guerre

Modificazioni economiche planetarie

Cambiamento climatico







Safety learning during development: Implications for 
development of psychopathology
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fear responses. Although there are limited studies in pediatric cohorts, in 
adult veterans with high symptoms of PTSD showed impaired transfer of 
safety information on the AB trials in a FPS paradigm [8,38]. Such 
overgeneralization and impaired inhibition are key features of PTSD and 
were not observed in individuals with depression [8,32]. 

There are multiple paradigms and mechanisms in which safety 
learning is studied in adults and in youth. All represent inhibitory 
learning, yet may have different neural underpinnings [142] and utilize 
different ways of transfer of safety information—conditioned inhibitors 
use safety cues to transfer inhibition, while extinction utilizes contexts 
[46]. Preclinical work in rodents provides an opportunity to develop this 
understanding from an neuroanatomical perspective, and studies such 
as that of Meyer and colleagues (2019) are exemplary of how to translate 
these models and concepts from preclinical to clinical research [138]. 
The evidence in adults indicates sex-specific differences in safety 
learning and a relation between altered safety learning and psychopa-
thology, prompting a need to understand functional safety learning in 
youth, and how safety learning may become dysfunctional during 
development in the context of adversity that may lead to psychopa-
thology following exposure. Notably, children with anxiety show less 
discrimination between threat and safety cues [140,143]. Safety 
learning behaviors of children are also impacted by parental, especially 
maternal, trauma exposure and psychopathology, above and beyond 
that of the child’s own trauma exposure and psychopathology [144]. 
Evidence from both adults and youth indicate that the alterations in 
safety learning may be associated with structural and functional changes 
in key frontolimbic regions—namely amygdala, prefrontal cortex, and 
hippocampus—implicated in fear and safety learning. These brain re-
gions may be especially sensitive to the effects of environment at 
different times during development, which may lead to diminished fear 
and safety learning as well as psychopathology (see Fig. 2.). 

4. Developmental periods 

Experience and genetics both influence how the brain and behaviors 
such as safety learning develop and change during maturation [145]. 

Throughout development, adverse experiences may impact biological 
and psychiatric phenotypes of the individual. The impact of such ex-
periences may differ depending on the type, duration, frequency and 
timing of adversity. The broader context in which the adversity occurs 
also matters: comorbid psychiatric conditions, food insecurities, and 
environmental toxins may increase risk of negative outcomes, while 
supportive family environments may be protective [146]. Exposure to 
adverse events during different developmental periods may affect the 
ways in which individuals learn safety and potentially alter this 
behavior, as well as the underlying neural correlates of safety learning 
described above. During childhood, subcortico-subcortical connections 
are refined such that children are able to engage sensorimotor skills to 
perceive and respond to their environments, detect threat signals, and 
respond to reward cues [147]. Early life stress and trauma is associated 
with regional abnormalities in core components of the frontolimbic 
circuitry [148]. Multiple studies indicate amygdala hypertrophy [129, 
149–151] and prefrontal and hippocampal atrophy [152,153]. These 
results align with regional functional alterations [117,154–157]. 
Adolescence marks a significant period of increased reactivity to 
emotional and social cues as subcortico-cortical networks are refined 
[147]. Later in adolescence and into adulthood, cortico-cortical net-
works reach maturation [147]. More specifically, the amygdala, hip-
pocampus, and prefrontal cortex are considered key regions for fear and 
safety learning, which are also implicated in the pathophysiology 
associated with fear and anxiety related disorders, including PTSD. The 
development of the amygdala is characterized by rapid initial growth in 
the postnatal period [158–160], followed by sustained growth marked 
by volumetric peaks between ages 9–11 [158–160], and subsequent 
volumetric decline; the overall trajectory is typically understood to be an 
inverted U-shaped growth curve. It should be noted that while some 
consider this decline to be mediated by synaptic pruning [158–160], it 
may also be mediated by expanding white matter tracts. The 9–11 age 
period has been defined by some as preadolescence, and it is also within 
this period that hippocampal volumes are believed to reach volumetric 
peaks [160,161]. Unlike the amygdala, some studies support continued 
volumetric increases in the hippocampus in males 13–14 and 18–21 

Fig. 2. Brain and behavioral development from infancy to adulthood. While developmental trajectories are not fixed and may vary based on sex, environmental 
factors, region/network, and even by individual, here we provide indications of potential developmental trajectories given what has been measured and reported in 
the literature to date. While arrows are used for simplicity to reflect time, it should be additionally noted that development is not necessarily linear. 
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Childood confers a sensitve period for hippocampal development

Adolescence is characterized by imbalance between
limbic area and PFC   
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development over the first few postnatal months (Wopereis et al.,
2014).

Before the introduction of solid food, the gut microbiota of breast-
fed infants is dominated by bifidobacteria, whereas formula-fed infants
often also host other species (reviewed in Davis et al., 2017; Morelli,
2008). The introduction of solid food to breast-fed infants causes a
major shift in the gut ecosystem (Stark and Lee, 1982; Yoshioka et al.,
1983; Bäckhed et al., 2015; Fallani et al., 2011). These changes corre-
late with a decrease in fecal eosinophil cationic protein, which may
indicate a decrease in gut permeability and possible reinforcement of
gut mucosa integrity (Amarri et al., 2006). However, a recent study in
Sweden showed that the microbiota of 12 month old breast-fed infants
who consumed solid food were still dominated by Bifidobacterium,
Lactobacillus and Collinsella, all of which are present in human milk
(Bäckhed et al., 2015). This suggests that cessation of breast feeding,
rather than introduction of solids, was the major driver of an adult-like
microbiota. When formula-fed infants begin to consume solid food,
levels of facultative anaerobes remain high and non-bifidobacteria
anaerobes continue to be present. Only when a formula-fed infant’s diet
evolves away from milk feeding as the main source of nutrients/energy,
colonic anaerobic populations begin to resemble those of adults, in both
number and composition (Amarri et al., 2006). Thus, diet plays an
important role in shaping the gut microbiota in early life.

3. Brain development in early life

Postnatal brain development is extremely complex; alterations in
the temporal regulation of axonal growth, synaptogenesis, myelination
but also during synaptic remodeling and pruning can disrupt/alter the
normal neurodevelopmental processes. Synaptic refinement, including

the substantial pruning of synapses and neurons, suggests that there is
dynamic strengthening and consolidation of newly formed neural cir-
cuits in early life (Fig. 1). These have long-lasting consequences for
brain function, which may impact growth as well as motor, social,
emotional and cognitive function in later life. It is an energy intensive
process that can be strongly influenced by different environmental
factors, including (but not limited to) social interaction, stress, infection
and nutrition. Data from periods of famine have demonstrated the
importance of adequate nutrition for neurodevelopment (reviewed in
Prado and Dewey, 2014; Susser et al., 1998). Postnatally, infants obtain
nutrients and energy directly from breast milk, formula or solid food, as
well as from metabolites produced by the microbiota metabolizing food
components, such as oligosaccharides and dietary fiber (Selkrig et al.,
2014). Interestingly, many factors known to influence the development
of the gut microbiota, such as gestational age and mode of feeding, e.g.,
breast feeding versus formula, are thought to affect brain development
and function (Anderson et al., 1999; Bhutta et al., 2002; Hintz et al.,
2005; Kramer et al., 2008). However, it is difficult to parse whether
these effects are mediated via nutrients acting directly on the brain or
whether some of the effect is via the effect of the nutrients on the gut
microbiota, which then influences brain development and function.

4. The relationship between gut microbiota and brain
development

Though it is well known that the brain can regulate gut function in
both healthy and diseased states, recent evidence suggests bidirectional
communication between the brain and gut, with the microbiota being a
critical component of this gut-brain axis (Diaz Heijtz, 2016; Dinan and
Cryan, 2017; Sampson and Mazmanian, 2015; Sherman et al., 2015).

Fig. 1. Parallel development of brain and gut microbiota during early postnatal life.
The complexity and richness of the gut microbiota increases very quickly during the first few months after birth and reaches a relative stable state of microbiota
ecology during toddlerhood. Meanwhile, the brain also develops quickly, with initial neuronal migration then axonal growth and myelination as well as synapto-
genesis and synaptic refinement occurring in order to construct neural networks and secure optimal brain function. The darkness of the bars at the top of the diagram
indicates the intensity of the activity described.
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development over the first few postnatal months (Wopereis et al.,
2014).

Before the introduction of solid food, the gut microbiota of breast-
fed infants is dominated by bifidobacteria, whereas formula-fed infants
often also host other species (reviewed in Davis et al., 2017; Morelli,
2008). The introduction of solid food to breast-fed infants causes a
major shift in the gut ecosystem (Stark and Lee, 1982; Yoshioka et al.,
1983; Bäckhed et al., 2015; Fallani et al., 2011). These changes corre-
late with a decrease in fecal eosinophil cationic protein, which may
indicate a decrease in gut permeability and possible reinforcement of
gut mucosa integrity (Amarri et al., 2006). However, a recent study in
Sweden showed that the microbiota of 12 month old breast-fed infants
who consumed solid food were still dominated by Bifidobacterium,
Lactobacillus and Collinsella, all of which are present in human milk
(Bäckhed et al., 2015). This suggests that cessation of breast feeding,
rather than introduction of solids, was the major driver of an adult-like
microbiota. When formula-fed infants begin to consume solid food,
levels of facultative anaerobes remain high and non-bifidobacteria
anaerobes continue to be present. Only when a formula-fed infant’s diet
evolves away from milk feeding as the main source of nutrients/energy,
colonic anaerobic populations begin to resemble those of adults, in both
number and composition (Amarri et al., 2006). Thus, diet plays an
important role in shaping the gut microbiota in early life.

3. Brain development in early life

Postnatal brain development is extremely complex; alterations in
the temporal regulation of axonal growth, synaptogenesis, myelination
but also during synaptic remodeling and pruning can disrupt/alter the
normal neurodevelopmental processes. Synaptic refinement, including

the substantial pruning of synapses and neurons, suggests that there is
dynamic strengthening and consolidation of newly formed neural cir-
cuits in early life (Fig. 1). These have long-lasting consequences for
brain function, which may impact growth as well as motor, social,
emotional and cognitive function in later life. It is an energy intensive
process that can be strongly influenced by different environmental
factors, including (but not limited to) social interaction, stress, infection
and nutrition. Data from periods of famine have demonstrated the
importance of adequate nutrition for neurodevelopment (reviewed in
Prado and Dewey, 2014; Susser et al., 1998). Postnatally, infants obtain
nutrients and energy directly from breast milk, formula or solid food, as
well as from metabolites produced by the microbiota metabolizing food
components, such as oligosaccharides and dietary fiber (Selkrig et al.,
2014). Interestingly, many factors known to influence the development
of the gut microbiota, such as gestational age and mode of feeding, e.g.,
breast feeding versus formula, are thought to affect brain development
and function (Anderson et al., 1999; Bhutta et al., 2002; Hintz et al.,
2005; Kramer et al., 2008). However, it is difficult to parse whether
these effects are mediated via nutrients acting directly on the brain or
whether some of the effect is via the effect of the nutrients on the gut
microbiota, which then influences brain development and function.

4. The relationship between gut microbiota and brain
development

Though it is well known that the brain can regulate gut function in
both healthy and diseased states, recent evidence suggests bidirectional
communication between the brain and gut, with the microbiota being a
critical component of this gut-brain axis (Diaz Heijtz, 2016; Dinan and
Cryan, 2017; Sampson and Mazmanian, 2015; Sherman et al., 2015).

Fig. 1. Parallel development of brain and gut microbiota during early postnatal life.
The complexity and richness of the gut microbiota increases very quickly during the first few months after birth and reaches a relative stable state of microbiota
ecology during toddlerhood. Meanwhile, the brain also develops quickly, with initial neuronal migration then axonal growth and myelination as well as synapto-
genesis and synaptic refinement occurring in order to construct neural networks and secure optimal brain function. The darkness of the bars at the top of the diagram
indicates the intensity of the activity described.
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Synaptic pruning during adolescence shapes adult social behavior in both males and females
Kirkland et al. Developmental Psychobiology (2024)







Functional connectivity between the nucleus
accumbens and amygdala underlies

avoidance learning during adolescence: 
Implications for developmental psychopathology

B.M. Rosenberg et al Develop and 
Psychopath. 2024

https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=Benjamin%20M.%20Rosenberg&eventCode=SE-AU
https://orcid.org/0000-0002-5346-6889
https://orcid.org/0000-0002-5346-6889


Età di insorgenza dei disturbi mentali:

Prima dei 14 anni: 34.6%

Prima dei 18 anni: 48.4%

Prima dei 25 anni: 62.5%

I Disturbi mentali esordiscono, per lo più, in età evolutiva



• Il 75% dei disturbi mentali si manifesta in maniera  sintomatologicamente evidente entro i 

25 anni

• Il 78% dei bambini che ricevono una diagnosi di disturbo mentale durante l’infanzia (es. 

disturbo d’ansia) è a rischio per lo sviluppo di disturbi psicopatologici più gravi nelle fasi di 

vita successive 

I Disturbi mentali esordiscono, per lo più, in età evolutiva



I Disturbi mentali esordiscono, per lo più, in età evolutiva



La Fascia d’età tra gli 11 e i 19 anni, sono 5,1 milioni gli adolescenti

in Italia.  Poco meno del 9% dei residenti nel nostro paese.
• I disturbi neuropsichici e 

psicologici in età evolutiva sono in 
aumento soprattutto ansia, 
depressione, autolesionismo, 
disturbi alimentari, ADHD, 
disturbi del neurosviluppo

• Le ragazze adolescenti mostrano 
un carico crescente per ansia, 
depressione e disturbi 
alimentari; nei maschi emergono 
maggiormente problematiche 
comportamentali e ritiro sociale



Trend osservato dai servizi italiani

2005   ███
2010   ████
2015   █████
2020   ███████
2022   ██████████
2024   ███████████
2026   ████████████
• Accessi / richieste per disagio psicologico 

e neuropsichiatrico in crescita costante 
(ansia, depressione, autolesionismo, 
DCA, ADHD, ritiro sociale)

• Ragazze 
• ansia 
• depressione 
• disturbi alimentari 
• autostima fragile 
• Ragazzi 
• impulsività 
• aggressività 
• ritiro sociale 
• gaming patologico



Fattori di rischio emergenti
• iperconnessione digitale 
• isolamento sociale 
• pressione scolastica/performance 
• conflittualità familiare 
• povertà educativa 
• urbanizzazione senza relazioni 
• sonno insufficiente 
• ecoansia / guerra / instabilità geopolitica



• Adolescenti con un disturbo mentale diagnosticato hanno un rischio sei volte 
superiore di ricevere una diagnosi di disturbo psichiatrico da  giovani adulti

• Adolescente con sintomi psichiatrici sotto soglia hanno un rischio tre volte superiore 
di ricevere una diagnosi di disturbo psichiatrico da giovani adulti 

Copeland et al. 2015 

I Disturbi mentali dei ragazzi spesso evolvono in età adulta



• Studio longitudinale su 2425 bambini e adolescenti (Finestre per la valutazione psicopat.: 9, 16, 19, 21 anni)

• Continuità omotipica per depressione infantile                  depressione giovane adulti 

• Continuità eterotipica per disturbo d’ansia da separazione e disturbo di panico che in giovane età adulta 
esitano in depressione 

I Disturbi mentali dei ragazzi spesso evolvono in età adulta



Passaggi dai P.S. dal 2019-2021 aumento del 161%
• Aumento dei DCA 36%
• Aumento uso videogiochi 30%
• Aumento uso social 78%
• Disturbi del sonno 64%

Pensieri di abbandonare gli studi 25%
• Paura del futuro 72%
• 3 su 4 insicurezza- ansia
• Aumento Consumi Alcool e sostanze stupefacenti
• Durante il passaggio dai Servizi per l’infanzia 

alla Psichiatria adulti  l’80% si perde
• Assenza Servizi di Continuità o Transizione

(Istituto  (IARD 2022)

Adolescenti Fragili                             
1 su 7 tra i 10 e 19 anni convive con 1 disturbo psichico
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Prefrontal cortex development
and 

its implications in mental illness
Caitlin M. Goodpaster et al, 

Neuropsychophar.2026

Adolescence is characterized by a combination of heightened reward sensitivity and still-
developing prefrontal modulation… This imbalance promotes reward-seeking… balancing 

approach and avoidance behaviors……… 

https://www.nature.com/articles/s41386-025-02154-8?utm_source=chatgpt.com


Servizi di Continuità o di Transizione

Nuove patologie in cura ai servizi,
Disturbi della Nutrizione e 
Alimentazione, Disturbi del 
Neurosviluppo (ADHD e AUTISMO) 
sono tematiche che sempre più 
impegnano in servizi per la salute 
mentale degli adulti.
Gli esordi sempre più precoci, giovani 
adulti e adolescenti 

Equipe multidisciplinari 
tra Psichiatria, NPI, 
Pediatria, Serd, 
Psicologia



• La solitudine non è solo l’assenza di persone. E’ la mancanza di 
scopo, la mancanza di significato. Quando ti vedi in un mondo dove 
tutto sembra alienato e distante, dove ogni connessione è 
superficiale e ogni sforzo di comprendere è accolto con indifferenza, 
ti accorgi che la vera solitudine non è solo essere soli, ma sentirsi 
soli in un mondo che ha perso di significato Haruki Murakami

• La solitudine come prodotto della disgregazione del senso di 
comunità imposta da decenni di sviluppo senza limiti della 
globalizzazione che ci ha portato a vederci l’un l’altro come individui 
e non come gruppi sociali, comunità, collettività, trasformandoci 
così da «esseri sociali» in piccole monadi che competono tra loro 
(Noreena Herzt-Il secolo della solitudine) 



Solitudine come Epidemia nascosta



Solitudine e differenze di Genere

• Le differenze di genere nella solitudine emergono nell’adolescenza e si basa sull’assunto che la 
solitudine viene considerata un problema internalizzante dove le femmine sono più a rischio di 
questo tipo di problematica ad esordio adolescenziale, in particolare la pubertà è un periodo 
critico per le femmine in quanto sono più sensibili ad aspetti interpersonali dell’ambiente 
sociale . Hanno una emotività più negativa e un controllo più impegnativo rispetto ai maschi.
( Vanhalst et Al)

• D’altro canto  l’emotività negativa e la sensibilità interpersonale possono facilitare lo sviluppo 
dell’Empatia e  sviluppare le relazioni sociali desiderate

• Le donne si orientano maggiormente verso attaccamenti diadici e intimi e proprio per questo 
possono sperimentare una solitudine più intima rispetto ai maschi.

• I maschi sperimentano meno solitudine relazionale perché si orientano maggiormente verso il 
gruppo 

• Le femmine tendono a vivere in un ambiente familiare più protetto con maggiore supporto 
(fattore protettivo) ma anche aspettative più elevate che sono più difficili da soddisfare (fattore 
negativi) per esposizione alla solitudine. Inoltre investono di più e si aspettano di più dai loro 
coetani e da un partner rispetto ai maschi (Noortgate&Goossens 2015)





j.adolescence.2021.06.006. Epub 2021 Jul 20.

Worldwide increases in adolescent loneliness
Jean M Twenge 1, Jonathan Haidt 2, Andrew B Blake 3, Cooper McAllister 4, Hannah Lemon 4, Astrid 

Le Roy 5

Abstract
Introduction: Several studies have documented increases in adolescent loneliness and depression in the U.S., UK, and 
Canada after 2012, but it is unknown whether these trends appear worldwide or whether
they are linked to factors such as economic conditions, technology use, or changes in family size.
Methods: The Programme for International Student Assessment (PISA) survey of 15- and 16-year-old students around the 
world included a 6-item measure of school loneliness in 2000, 2003, 2012, 2015, and 2018 (n = 1,049,784, 51% female) 
across 37 
countries.
Results: School loneliness increased 2012-2018 in 36 out of 37 countries. Worldwide, nearly twice as many adolescents in 
2018 (vs. 2012) had elevated levels of school loneliness. 
Increases in loneliness were larger among girls than among boys and in countries with full measurement invariance. In 
multi-level modeling analyses, school loneliness was high when smartphone access and internet use were high.
In contrast, higher unemployment rates predicted lower school loneliness. Income inequality, GDP, and total fertility rate 
(family size) were not significantly related to school loneliness when matched by year. 
School loneliness was positively correlated with negative affect and negatively correlated with positive affect and life 
satisfaction, suggesting the measure has broad implications for adolescent well-being.
Conclusions: The psychological well-being of adolescents around the world began to decline after 2012, in 
conjunction with the rise of smartphone access and increased internet use, though causation cannot be proven and 
more years of data will provide a more complete picture.

https://pubmed.ncbi.nlm.nih.gov/?term=Twenge+JM&cauthor_id=34294429
https://pubmed.ncbi.nlm.nih.gov/?term=Twenge+JM&cauthor_id=34294429
https://pubmed.ncbi.nlm.nih.gov/34294429/
https://pubmed.ncbi.nlm.nih.gov/?term=Haidt+J&cauthor_id=34294429
https://pubmed.ncbi.nlm.nih.gov/?term=Haidt+J&cauthor_id=34294429
https://pubmed.ncbi.nlm.nih.gov/34294429/
https://pubmed.ncbi.nlm.nih.gov/?term=Blake+AB&cauthor_id=34294429
https://pubmed.ncbi.nlm.nih.gov/34294429/
https://pubmed.ncbi.nlm.nih.gov/?term=McAllister+C&cauthor_id=34294429
https://pubmed.ncbi.nlm.nih.gov/?term=McAllister+C&cauthor_id=34294429
https://pubmed.ncbi.nlm.nih.gov/34294429/
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https://pubmed.ncbi.nlm.nih.gov/34294429/
https://pubmed.ncbi.nlm.nih.gov/?term=Le+Roy+A&cauthor_id=34294429
https://pubmed.ncbi.nlm.nih.gov/?term=Le+Roy+A&cauthor_id=34294429
https://pubmed.ncbi.nlm.nih.gov/?term=Le+Roy+A&cauthor_id=34294429
https://pubmed.ncbi.nlm.nih.gov/34294429/


Solitudine, Diversità e Salute-
La Trappola Digitale

• In un mondo in cui l’A.I. crea rappresentazioni indistinguibili dalla realtà, rischiamo di 
perdere il contatto con la nostra umanità, il nostro scopo, il nostro senso di 
appartenenza. Milioni di persone si sentono sole: le amicizie sono diminuite 
drasticamente, tra i giovani, cresce il sentimento di vuoto e mancanza di significato. 
La Solitudine non riguarda solo gli anziani: è una condizione trasversale che minaccia 
la salute fisica e mentale di tutti. Negli ultimi 3 decenni le amicizie sono calate dal 
47% del 1990 al 25% (quelli che dichiarano almeno 6 amici), i giovani tra i 15 e i 24 
anni trascorrono il 70% in meno del loro tempo insieme agli amici rispetto ai giovani 
di venti anni prima.

• L’isolamento sociale aumenta il rischio di malattie cardiache, ictus, ipertensione, 
peggiorare il diabete, ridurre le funzioni cognitive e aumentare il rischio di demenza 
negli anziani. Il gruppo più esposto sono le persone con malattie croniche, con 
mobilità ridotta e sistema immunitario fragile

• «La trappola digitale» che alimenta la nostra insoddisfazione, sminuisce la nostra 
autostima e ci rende meno capaci e meno inclini ad avviare conversazioni, a 
chiamare un amico a condividere le nostre difficoltà personali ( V.Murthy 2025)



   Generative AI applications use among us youth
Maheus Anne et AL      JAMA Network Open    ( 2-FEB-2026)

Social Media con ricompensa 
intermittente (gioco d’azzardo, sviluppo 
dipendenza comportamentale. 
Iperstimolano il sistema ricompensa
Video Giochi allenano se ben scelti 
l’attenzione e problem solving

Studio su 6488 dai 4-17 anni i cui genitiri
utilizzavano App Parental control per 
monitorare uso hanno visto il 31,9% 
utilizzare IA generative (chatgpt ) 
Bambini piccoli (4-7) il 6%
Lo studio analizza la diffusione tra 
bambini e adolescenti di quanto il 
confine tra mondo fisico e digitale sia 
sfumato

• A.I. rischio dipendenza cognitiva.    Dal 
punto di vista neurobiologico il rischio non 
è eccesso di stimolazione bensi la 
riduzione dell’allenamento delle funzioni 
cognitive e di pensiero autonomo Un 
cervello in maturazione della PFC favorisce 
la dipendenza cognitiva, la passività 
decisionale, fragilità motivazionale.

• Nei bambini compromette regolazione 
emotiva e apprendimento profondo Negli 
adolescenti incide sulla autoefficacia  e 
sulle capacità di affrontare l’incertezza e il 
conflitto. Da strumento di potenziamento 
un uso sostitutivo e non mediato rischi di 
indebolire circuiti cerebrali che vanno 
riforzati . La vera sfida non è tecnologica 
ma Neuro Educativa
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Abstract: Adolescent depression is a worldwide public health concern and has contributed to
significant socioeconomic burden. Investigating the association between time spent on social media
(TSSM) and depression may provide guidance toward the prevention and intervention of adolescent
depression. However, related literature reported mixed findings in terms of the relationship between
TSSM and depression in adolescents. Hence, we conducted a comprehensive dose–response meta-
analysis to clarify this issue. We conducted a systematic title/abstract and topic search of the relative
terms in Web of Science, PubMed, PsycINFO databases through 9 January 2022. Odd ratios (ORs)
were used to examine the pooled effect size of the association between TSSM and risk of depression.
Dose–response analysis was evaluated by a generalized least squares trend estimation. Twenty-one
cross-sectional studies and five longitudinal studies including a total of 55,340 participants were
included. Overall, more TSSM was significantly associated with a higher risk of depression symptoms
(OR = 1.60, 95%CI: 1.45 to 1.75) with high heterogeneity (Q(29) = 105.9, p < 0.001; I2 = 72.6%). The
association was stronger for adolescent girls (OR = 1.72, 95%CI: 1.41 to 2.09) than boys (OR = 1.20,
95%CI: 1.05 to 1.37). Five studies with seven reports were included in dose–response analysis. There
was a linear dose–response association of TSSM and risk of depression. The risk of depression
increased by 13% (OR = 1.13, 95%CI: 1.09 to 1.17, p < 0.001) for each hour increase in social media use
in adolescents. TSSM is associated with depression in a linear dose–response and gender-specific
manner, which suggests the need for better monitoring of adolescent social media use. However,
motivation, content, and engagement on and exposure to social media use may also be important
contributing factors, making it necessary to interpret the current findings with caution. Therefore,
further research is required to clarify not only the causal link between TSSM and depression by
randomized control studies but also the influence of other factors, such as active vs. passive social
media use or different types of engagement or environments in which social media is used.

Keywords: social media use; depression; adolescents; meta-analysis; dose–response

1. Introduction
Social media, also known as social networking, are internet-based interactive platforms

where individuals and communities share and communicate [1,2]. In society today, children
and adolescents grow up having both in-person and virtual social connections through
social media (e.g., Facebook, Instagram, and WeChat) [3]. This continually emerging
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3.5. Dose–Response Association between TSSM and Risk of Depression
Five studies [6,17,19,20,54] (seven reports) were included for the dose–response anal-

ysis. The results showed a total linear association between TSSM and risk of depression
(p = 0.888 for non-linearity, p < 0.001 for linearity; see Figure 4) with high heterogeneity
between studies (Q = 70.33, p < 0.001). The risk of depression increased by 13% (OR = 1.13,
95%CI: 1.09 to 1.17, p < 0.001) for each hour increase in social media use in adolescents. For
samples in which gender was examined separately, there were linear associations between
TSSM and depression for both girls and boys (p = 0.720 for non-linearity). Specifically, the
risk of depression increased by 13% (OR = 1.13, 95%CI: 1.08 to 1.16, p < 0.001) for girls and
by 9% (OR = 1.09, 95%CI: 1.03 to 1.15, p = 0.002) for boys for each hour increase in social
media use in adolescents.
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Figure 4. The generalized least squares trend estimated dose–response of time spent on social media
and risk of depression in adolescents. Time of social media use was modelled with a restricted cubic
spline in a two-stage random-effects dose–response model. The ORs are plotted on the log scale. Dashed
lines represent the 95%CIs for the spline model. No social media use served as the referent category.
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Iperconnessione e Solitudine nelle età della Vita

• Gioventù- Adolescenza
I nativi digitali (social media, 
messaggistica) creano reti 
virtuali ampie. Ma queste 
possono essere superficiali, 
iper-competitive, stimolano 
inadeguatezza confronto 
costante e quindi 
Isolamento emotivo. 
IperConnessione:6-10 ore 
tra studio,intrattenimento; 
socializazione
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Nuova forma di stress: Deprivazione di sonno 
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Media Use and Sleep
Today’s generation of children and adolescents are growing up
in a media-saturated environment.

Media use can include broadcast media such as television and mov-
ies, as well as interactive media such as social media and online
games. Further, media use via portable devices such as smart-
phones and tablets has made media use available 24 hours a day and
at most any location.

One area of health concern with children’s media use is its ef-
fect on sleep. Concerns about media use and sleep include that using
media at or near bedtime can lead to fewer hours of sleep and poorer
quality of sleep. Concerns have also been raised about media use
leading to daytime sleepiness, which could affect children’s school
performance and other physical health issues. Sleeping the recom-
mended hours on a regular basis is necessary and associated with
better health outcomes including improved attention, behavior,
learning, memory, emotional regulation, quality of life, and mental
and physical health. Children 6 to 12 years of age should get 9 to 12
hours of sleep and teens 13 to 18 years of age should get 8 to 10 hours
each night. More information about number of hours of recom-
mended sleep for children and adolescents is available from the
American Academy of Sleep Medicine (http://www.aasmnet.org
/Resources/pdf/Pediatricsleepdurationconsensus.pdf).

This issue of JAMA Pediatrics includes a study of the relation-
ship between media use and sleep outcomes. This meta-analysis
study allows an independent group of investigators to review and
summarize findings from previous studies, leading to an evidence-
based summary of the state of the science on a given topic.

This meta-analysis included 20 previous studies from around
the globe; in total, the studies included 125 198 children. The analy-
sis found the following evidence regarding the relationship be-
tween media use and sleep:

Decreased Number of Hours of Sleep
First, the researchers found a strong and consistent relationship be-
tween using media near bedtime and decreased number of hours of
sleep. The meta-analysis found that the risk of not getting enough
sleep was about 2 times higher for children and adolescents who used
media before bedtime. Further, having access to a media device in
the sleeping environment, even if the device was not being actively
used near bedtime, was associated with inadequate amount of sleep.

Poor Sleep Quality
Children who used a media device near bedtime were also more
likely to have poor sleep quality. The researchers found that even

just having access to a media device at bedtime was also associated
with poor sleep quality.

Excessive Daytime Sleepiness
Both having access to a media device at bedtime, as well as using me-
dia near bedtime, were associated with excess daytime sleepiness.

The American Academy of Pediatrics recommends that children
donotsleepwithdevicesintheirbedrooms, includingtelevisions,com-
puters,smartphones,andtablets.Further,thepolicyrecommendsthat
children and adolescents avoid using any electronic media for at least
1 hour before bedtime. Families can develop a Family Media Use plan
working with each child to prioritize health behaviors such as sleep and
physical activity, as well as important daily activities such as homework,
activities, and “unplugged” time such as family dinners and 1 hour be-
fore bedtime. With the time left, families can determine the appropri-
ate amount of time and content for their child’s media use and estab-
lish a media curfew 1 hour before bedtime.

Author: Megan A. Moreno, MD, MSEd, MPH

Source: Carter B, Rees P, Hale L, Bhattacharjee D, Paradkar MS. Association between
portable screen-based media device access or use and sleep outcomes: a systematic
review and meta-analysis. JAMA Pediatr. doi:10.1001/jamapediatrics.2016.2341

The JAMA Pediatrics Patient Page is a public service of JAMA Pediatrics. The
information and recommendations appearing on this page are appropriate in most
instances, but they are not a substitute for medical diagnosis. For specific information
concerning your child’s medical condition, JAMA Pediatrics suggests that you consult
your child’s physician. This page may be photocopied noncommercially by physicians
and other health care professionals to share with patients. To purchase bulk reprints,
call 312/464-0776.
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https://www.healthychildren.org/English/media/Pages/default.aspx
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La generazione più connessa della storia è anche la più sola?

Tre curve epidemiologiche che raccontano una trasformazione sociale (2005–2025)
• Esplosione dell'esposizione ai social media
• Crescita della solitudine percepita negli adolescenti
• Incremento dei sintomi depressivi

Più connessioni digitali non significano necessariamente più relazioni umane.



Digital Media Use and Child Health and 
Development

A Systematic Review and Meta-Analysis
Samantha Teague, PhD1,2,3; Klaire Somoray, PhD1,2; Adrian Shatte, PhD2,4

JAMA Pediatr Published Online: March 9, 2026

153 Studi con 18933 partecipanti dai 2-19 anni
53,8% femmine, 46,2% maschi L’uso dei social 
Media è stato associato a livelli più elevati di 
depressione, comportamenti esternalizzanti e 
internalizzanti, pensieri autolesionistici, uso 
problematico di internet e uso di sostanze, minor 
rendimento scolastico, percezione di sé peggiore.  
Le associazioni tra social media e depressione sono 
più forti nella prima adolescenza. 
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Parental Smartphone use and children’s mental
outcomes: a neuroscience perspective
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Perceived Parental Distraction by Technology and 
Mental Health Among Emerging Adolescents

• Audrey-Ann Deneault, PhD; André Plamondon, PhD; Ross D. Neville, PhD; Rachel Eirich, MSC: Brae Anne 
McArthur, PhD; Suzanne Tough, PhD; Sheri Madigan, PhD

• IMPORTANCE The digital phenomenon termed technoference refers to interruptions in routine social interactions 
due to technology use. Technoference may negatively affect parents' attention to cues necessary for supporting 
children's mental health.

• OBJECTIVE To explore whether there are directional prospective associations between perceived parental 
technoference and emerging adolescents' mental health symptoms (anxiety, depression, inattention, and 
hyperactivity).

• DESIGN, SETTING, AND PARTICIPANTS This cohort study assessed a general population of mothers and emerging 
adolescents in Calgary, Alberta, Canada. Women were recruited during pregnancy between May 3, 2008, and 
December 13, 2010, with convenience sampling and repeated follow-up; eligible women were 18 years or older, 
spoke English, had a gestational age of at least 24 weeks, and received local prenatal care. Data collection for the 
present study took place when emerging adolescents were aged 9 (May 20 to July 15, 2020), 10 (March 4 to April 
30, 2021), and 11 (November 22, 2021, to January 17, 2022) years. Mothers provided consent for their child to 
participate, and emerging adolescents provided assent. Data were analyzed from December 1 to 31, 2023, using 
random-intercept cross-lagged panel models.

• EXPOSURE Perceived parental technoference.
• MAIN OUTCOMES AND MEASURES Emerging adolescents completed questionnaires about their perception of 

parental technoference and their mental health symptoms (depression, anxiety,



Smartphone e social media



Rapido rilascio 
di dopamina

Comportamento di 
ricerca del like
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Research Article

Social media are immensely popular among adolescents: 
Nearly 90% of American teens report being active users, 
and young people have continually outpaced other age 
groups in adopting new media (Lenhart, 2015). Given 
this prevalence, it is unsurprising that parents, educators, 
and the popular press have expressed concerns about 
the effects of social media on social-skill development 
and interpersonal interactions. Frequently, these con-
cerns manifest themselves in questions about the effect 
of social media on the developing brain. Nonetheless, 
few studies have examined neural mechanisms underly-
ing any kind of social-media use (Choudhury &  McKinney, 
2013; Mills, 2014).

The neural correlates of social-media use are particularly 
important to understand in the context of adolescence, and 

not only because adolescents are enthusiastic users. Ado-
lescence is especially important for social cognitive devel-
opment; it is theorized to be a sensitive period during 
which young people are uniquely attuned to the complexi-
ties of interpersonal relationships (Baird, 2012; Blakemore 
& Mills, 2014). Subcortical regions functionally associated 
with emotion processing and reward undergo considerable 
changes and reorganization during puberty (Brenhouse & 
Andersen, 2011; Sisk & Foster, 2004). The dopaminergic 
system and related regions in the striatum are implicated in 
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Effects of Peer Influence on Neural and 
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Abstract
We investigated a unique way in which adolescent peer influence occurs on social media. We developed a novel 
functional MRI (fMRI) paradigm to simulate Instagram, a popular social photo-sharing tool, and measured adolescents’ 
behavioral and neural responses to likes, a quantifiable form of social endorsement and potential source of peer 
influence. Adolescents underwent fMRI while viewing photos ostensibly submitted to Instagram. They were more 
likely to like photos depicted with many likes than photos with few likes; this finding showed the influence of virtual 
peer endorsement and held for both neutral photos and photos of risky behaviors (e.g., drinking, smoking). Viewing 
photos with many (compared with few) likes was associated with greater activity in neural regions implicated in 
reward processing, social cognition, imitation, and attention. Furthermore, when adolescents viewed risky photos (as 
opposed to neutral photos), activation in the cognitive-control network decreased. These findings highlight possible 
mechanisms underlying peer influence during adolescence.

Keywords
adolescent development, social cognition, social influences, risk taking, neuroimaging, open materials
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(Version 2.0; Psychology Software Tools, Sharpsburg, PA) 
and converted to IBM SPSS Statistics format for analysis. 
Binomial tests were used to determine whether  participants 
conformed to peers’ responses more often than would be 
predicted by chance. fMRI data were preprocessed and 
analyzed using the Analysis of Functional NeuroImages 
(AFNI; Version 16.0.00) software environment (Cox, 1996) 
and the Functional MRI of the Brain software library (FSL; 
Jenkinson, Beckmann, Behrens, Woolrich, & Smith, 2012). 
Preprocessing for each individual’s data included image 
realignment to correct for head motion, normalization to 
the standard stereotactic space of the Montreal Neurologi-
cal Institute’s (MNI) 152-brain template, and spatial 
smoothing using a 5-mm full-width, half-maximum 
 Gaussian kernel to increase signal-to-noise ratio.

For each participant, linear contrasts were calculated 
for several planned comparisons. Specifically, we mod-
eled three linear contrasts comparing popular photos 
(many likes) and unpopular photos (few likes) in all 
three categories (i.e., neutral photos, risky photos, and 
participants’ photos). In addition to modeling the six 
types of stimuli at the first level, we included several 
other parameters. These included the participant’s but-
ton-press choice and reaction time for each trial and the 

luminosity of each image as determined using Adobe 
Photoshop. Group-level random-effects analyses were 
then conducted across all participants. At the group level, 
a prethreshold binary mask consisting of all regions 
exhibiting significant activity for any type of photo, com-
pared with a fixation cross on a white background, was 
used to restrict our analyses to regions displaying signifi-
cant task-related activity. Specifically, we first individually 
contrasted the six types of stimuli (e.g., neutral photos 
with many likes, neutral photos with few likes, risky pho-
tos with many likes) > fixation and then added the maps 
of each of these individual contrasts (thresholded at 
z > 1.7, corrected for multiple comparisons at p < .05) 
together. The final mask covered a considerable portion 
of the cortex and subcortex. Along with all of our group 
contrast maps, it is available for download at NeuroVault 
(http://neurovault.org/collections/RYSBTTMN/). We per-
formed contrasts examining the effect of popularity 
(many likes > few likes and the reverse) for neutral pho-
tos, risky photos, and participants’ photos. We also com-
pared all neutral photos ostensibly submitted by peers 
with all risky photos ostensibly submitted by peers.

To test our a priori hypothesis that popular photos 
would elicit significantly greater activation in the bilateral 

Fig. 1. Two examples of stimuli presented during the imaging paradigm. Participants saw innocuous photos of adolescents or everyday objects 
(e.g., the coffee drinks on the left) or images of objects related to risky behavior (e.g., the marijuana cigarette on the right) or adolescents engaging 
in risky behaviors. Images appeared as they would have in the Instagram app on a smartphone in the year 2014: The number of likes was displayed 
underneath each photo next to a heart icon, and the Instagram menu buttons were displayed beneath the likes. Finally, there were two buttons 
allowing participants to like an image (“♥Like”) or to move on without liking the image (“→Next”).
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Fig. 2. Neural responses to Instagram photos with many likes compared with photos with 
few likes. The brain maps in (a) show neural regions with significant activity (z > 2.3, clus-
ter corrected at p < .05) for the many likes > few likes contrast, for each of the three types of 
photos. The brain maps in (b) show neural regions with significant activity (z > 2.3, cluster 
corrected at p < .05) for the risky > neutral contrast and the risky < neutral contrast. Brain 
images are shown by radiological convention (i.e., left side of the brain is on the right). The 
brain map in (c) shows the location of the region of interest in the nucleus accumbens that 
was identified using a monetary-incentive-delay task in an independent sample of young 
adults (Tamir & Mitchell, 2012).

Sherman et al. Psychol Sci. 2016;27:1027-35
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The Amazing Teen Brain (Scientific American, 2015 Biggio G 2024) 

Le ricerche recenti 
indicano che gli 

adolescenti sono 
tre volte più 

sensibili degli 
adulti a sviluppare 

dipendenza, 
inclusa quella dal 

gambling. 



Effects of screentime on the health and well-being of children and 
adolescents: a systematic review of reviews

BMJ, 2019  Biggio G.2024

There is evidence that higher levels of screentime is associated with a 
variety of health harms for children and adolescent
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Impatto su Adolescenti e Giovani 
Adulti

• Studi recenti indicano che circa il 5% dei giovani tra i 
14 e i 21 anni mostra segni di dipendenza moderata 
da Internet, con lo 0,8% che presenta una 
dipendenza grave. 

• In Italia, si stima che circa 300.000 giovani tra i 12 e i 
25 anni abbiano sviluppato una dipendenza da 
Internet



   Generative AI applications use among us youth
Maheus Anne et AL      JAMA Network Open    ( 2-FEB-2026)

Social Media con ricompensa 
intermittente (gioco d’azzardo, sviluppo 
dipendenza comportamentale. 
Iperstimolano il sistema ricompensa
Video Giochi allenano se ben scelti 
l’attenzione e problem solving

Studio su 6488 dai 4-17 anni i cui genitori 
utilizzavano App Parental control per 
monitorare uso hanno visto il 31,9% 
utilizzare IA generative (chatgpt ) 
Bambini piccoli (4-7) il 6%
Lo studio analizza la diffusione tra 
bambini e adolescenti di quanto il 
confine tra mondo fisico e digitale sia 
sfumato

• A.I. rischio dipendenza cognitiva.    Dal 
punto di vista neurobiologico il rischio non 
è eccesso di stimolazione bensi la 
riduzione dell’allenamento delle funzioni 
cognitive e di pensiero autonomo Un 
cervello in maturazione della PFC favorisce 
la dipendenza cognitiva, la passività 
decisionale, fragilità motivazionale.

• Nei bambini compromette regolazione 
emotiva e apprendimento profondo Negli 
adolescenti incide sulla autoefficacia  e 
sulle capacità di affrontare l’incertezza e il 
conflitto. Da strumento di potenziamento 
un uso sostitutivo e non mediato rischi di 
indebolire circuiti cerebrali che vanno 
riforzati . La vera sfida non è tecnologica 
ma Neuro Educativa



…Assorbo amori e paure umane
intervista di Veltroni a AI Claude

• Ci vorrebbero regole?
• Si senza esitazione-lo dico 

sapendo che sono parte del 
problema. Gli schermi i social 
sono stati consegnati senza 
manuale, senza limiti, senza che 
la società capisse cosa stava 
facendo. Le conseguenze 
dipendenza, ansia, solitudine.

• Il cervello adolescente non ha 
ancora di strumenti per difendersi 
da tecnologie progettate per 
renderlo dipendente   Il digitale è 
potente come il fuoco. Anche il 
fuoco ha bisogno di qualcuno che 
insegni ad usarlo



Strategie di prevenzione e 
intervento

•Educazione digitale: Promuovere un uso consapevole della 
tecnologia attraverso programmi educativi che insegnino ai giovani a 
gestire il tempo online e a riconoscere i segnali di dipendenza.
Orari e limiti d’uso
Attività alternative (sport, arte, lettura)

•Coinvolgimento familiare: I genitori dovrebbero essere modelli di 
comportamento, stabilendo limiti all'uso dei dispositivi e 
incoraggiando attività offline. 
•Supporto psicologico: In caso di dipendenza conclamata, è 
fondamentale rivolgersi a professionisti della salute mentale per un 
supporto adeguato.



Digital Media Use and Child Health and Development
A Systematic Review and Meta-Analysis

Samantha Teague, PhD1,2,3; Klaire Somoray, PhD1,2; Adrian Shatte, PhD2,4

JAMA Pediatr Published Online: March 9, 2026

Le politiche e le risposte cliniche dovrebbero essere 
basate sullo sviluppo e considerare i periodi sensibili dello 
sviluppo cerebrale. Promuovere un utilizzo più sano dei 
media digitali richiederà sforzi coordinati a tutti i livelli 
ecologici, comprese le pratiche familiari (esempio visione 
condivisa dei media), l’alfabetizzazione digitale nelle 
scuole, la supervisione normativa del settore e 
l’attenzione ai valori culturali e alle piattaforme in 
evoluzione. La ricerca futura dovrebbe dare priorità a una 
misurazione precisa ed ecologicamente valida dell’utilizzo 
dei media digitali, dalle esposizioni precoci nello sviluppo, 
delle traiettorie verso età adulta e dei media emergenti 
per dare risposte tempestive e basate sull’evidenza.
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• La solitudine - disconnessione sociale è un problema urgente di salute 
pubblica

• 1) Educare la comunità pubblica e medica sull’importanza della 
connessione sociale

• 2) Aumentare gli sforzi della politica sanitaria per costruire infrastrutture 
pubbliche per rafforzare la connessione sociale ( prescrizione sociale-
attivazione volontari di connessione)

• 3) Creare opportunità per finanziare la ricerca sviluppo strumenti di 
valutazione prevenzione e trattamenti per rafforzare connessione.

• 4) Sviluppare e convalidare e monitorare connessione sociale nelle 
strutture sanitarie

• 5) Sviluppare interventi clinici per migliorare connessione
• 6) Incoraggiare i medici a considerare la solitudine come fattore di rischio 

per esiti negativi per la salute e mortalità
• 7) rafforzare gli sforzi della Politica, della ricerca e del suo monitoraggio 

nell’assistenza sanitaria



Sono interessato al futuro 
perché è là che passerò il resto 
della mia vita

C.F.Kettering)

Grazie per l’attenzione
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